Sir, Aspergillus fumigatus keratitis after laser in situ keratomileusis: a case report and review of post-LASIK fungal keratitis
Laser in situ keratomileusis (LASIK) is the most commonly performed refractive surgery procedure. Microbial keratitis after LASIK has become an increasingly recognized, sight-threatening complication of refractive surgery. 1 Predisposing factors include a history of corneal surgery, break in the epithelial barrier, excessive surgical manipulation, intraoperative contamination, delayed postoperative reepithelialization of the cornea, and use of topical steroids. [1] [2] [3] Here, we describe a case of post-LASIK corneal infection with fungi, which finally resulted in enucleation.
Case report
A healthy 39-year-old man underwent uncomplicated bilateral simultaneous LASIK to correct mild myopic astigmatism on 4 February 2001. The right eye was operated on first, and the same set of instruments was used for the left eye. On the third post-operative day, an intensive course of topical steroids (prednisolone acetate 1% hourly) was started with a clinical diagnosis of diffuse lamellar keratitis (DLK) by his ophthalmologist. Over the next week, he complained of marked worsening of vision, redness, pain, photophobia, and tearing in the left eye. He was then referred to Cornea Service, Farabi Eye Hospital, Tehran, Iran, by his surgeon. At the time of referral, his visual acuity was 20/40 in the right eye and hand motion in the left eye. Slit-lamp examination of the right eye revealed blepharitis and white granular dots in the interface of the flap-stroma, which extended from the periphery of the flap to the pupillary border and was compatible with the diagnosis of DLK. In the left eye, the eyelids were oedematous, the conjunctiva was diffusely injected, and the LASIK flap was necrotic and loosely attached to the underlying stroma (Figure 1a ). There was a 1.8-mm height hypopyon in the anterior chamber. Fundus examination was not possible in the left eye; however, B scan ultrasonography showed an echo-free vitreous cavity.
On the left eye, the flap was lifted and multiple scrapings for smear and culture were obtained; then the interface was irrigated with vancomycin and amikacin solutions. The culture (Saburaud's dextrose agar) revealed a significant growth of fungus, which was identified as Aspergillus fumigatus. The patient was admitted and treated with topical natamycin 5% every half-hour, atropine 1% three times a day, and oral ketoconazole 200 mg twice a day. Over the next days, the condition of the left eye was deteriorated under treatment. The infiltration progressed to involve the whole thickness of corneal stroma and extended further peripherally to the limbus with necrosis of the overlying flap ( Figure 1b) . To control the infection, penetrating keratoplasty with a large graft was performed on the left eye.
Post-operatively, the patient was maintained on a regimen of 400 mg daily ketoconazole, topical natamycin 5%, and topical betamethasone. After 2 weeks, stromal infiltration and evidence of melting appeared in the host-donor interface (Figure 1c ), together with vitreous opacities and other signs of deep intraocular involvement (endophthalmitis). A second penetrating keratoplasty was performed with lens extraction, deep vitrectomy, and intravitreal injection of amphotericin B. Culture obtained from the vitreous sample was positive for A. fumigatus.
After 3 weeks, visual acuity was poor light perception accompanied with 3 þ RAPD. There was deep stromal infiltration and melting in the donor cornea, with signs of panophthalmitis. Enucleation was performed owing to severe pain and loss of vision.
Comment
Infection after LASIK is a rare complication. Reported frequency of infection ranged from 0 to 1.5%.
1 Although many post-LASIK infection cases have been reported infection that resulted to enucleation has not been reported properly; we found only three cases in the literature. 1, 3 Results of an ASCRS survey on ASCRS members in the US and international members showed 116 post-LASIK infections that were reported by 56 LASIK surgeons, who had performed an estimated of 338 550 procedures. 1 A major review on post-LASIK infection, based on integration of the published literature, revealed a total of 103 infections involving 87 patients that had been described in 42 articles. 2 The most common causative organisms based on major review were Gram-positive bacteria and mycobacterium. 1, 2 Fungal keratitis after LASIK is rare and A. species are the most common cause of fungal keratitis. 4 Kuo et al 5 reported the first case of A. fumigatus keratitis after LASIK. However, the first case of fungal keratitis after LASIK was reported by Sridhar et al, 6 who stated that keratitis was due to infection with Aspergillus flavus. We find two reports of mixed infection with Aspergillus and coagulasenegative Staphylococcus. 7, 8 Trauma is the most antecedent event in fungal keratitis, but how such fungi become established in the corneal stroma after minor trauma is not understood fully. 9 It is possible that infection started at the interface. First, our case had no epithelial defect at any time after the procedure. Second, the pattern of haze and white-cell infiltration in the flap supports the hypothesis that the infection started in the interface. Although interface infections after LASIK are uncommon, once an organism is established, the infection may be extremely difficult to eradicate because the nidus of infection is sequestered from the ocular surface defenses and because the epithelium serves as a relative barrier to penetration of antimicrobial agents. 5 On the other hand, corneal penetration of antifungal agents, such as amphotericin and natamycin, is poor in comparison with antibacterial therapy. 9 Owing to the above reasons, post-LASIK corneas might be considered compromised because of lack of ocular surface protection in the interface. 5 Clinical manifestations of keratomycosis may become evident as quickly as 24-48 h or may be delayed for 10-20 days. 9 Invasion is characteristically deep in the stroma, and fungi can penetrate Descemet's membrane. 10 For this reason, deep corneal scraping or biopsies are needed to establish the diagnosis in the cases of presumed keratomycosis. 11, 12 It may be difficult in some cases to distinguish between infective infiltrates and diffuse lamellar keratitis, as in our case. However, we emphasize that a high index of suspicion must be maintained whenever an infiltrate is detected during the post-operative course of LASIK surgery. Although corticosteroids have been shown to be effective treatment in cases of diffuse lamellar keratitis occurring after LASIK, such therapy for infectious cases may delay proper treatment, and indeed exacerbates the infection. Indeed if no organisms are found on initial culture, steroids must be used with caution: many of the initial culture-negative cases treated with steroids were later found to be due to mycobacteria and fungus, which resulted in poor outcomes 2 as in our case. Our case, as described, developed stage 1 DLK in the right eye, but the clinical findings of the left eye were not consistent with the mere diagnosis of DLK. This severe case of fungal keratitis was probably the result of a combination of predisposing factors, including poor personal hygiene, blepharitis, and frequent use of topical steroids. Early stages of infection in the interface may be confused with diffuse lamellar keratitis and, consequently, delay the appropriate treatment.
It has been reported that symptoms and signs such as pain, discharge, flap separation, epithelial defects, and anterior chamber reaction were strongly associated with Gram-positive infections, and redness and tearing were more common with fungal infections. 2 Gram-positive infections and mycobacterial infections were more likely to present less than 7 days and 10 or more days after LASIK, respectively. 1, 2, 13 Severe reductions in visual acuity were significant with fungal infections. 2 As LASIK increases in popularity, the incidence of post-LASIK infectious complications will also likely increase. Surgeons should perform a vigilance culture for post-LASIK infections and be encouraged to report these infectious complications to quantify better the true risks involved.
